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This work was conducted to study the role of oxidative stress and some
biochemical parameters in type 2 diabetic nephropathy patients.
Fifteen type 2 diabetic nephropathy and ten type 2 diabetic patients (at
the age 57-68 years) attending to the abd- Almajid private hospital
were recruited for this study. For the purpose of comparison, seven
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healthy controls subjects matched for age were also included. Random

College of Science/Al-

blood sugar, serum urea, serum creatinine, glycosylated hemoglobin,
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serum complements 3 and 4, serum malondialdehyde, serum
glutathione and serum catalase activity were measured in blood.

Microalbumin, creatinine and albumin / creatinine ratio were measured in urine. The results
showed increase in random blood sugar in diabetic and diabetic nephropathy patients at the
ages of 57-68 years. No change was observed in serum urea and creatinine concentrations in
diabetic patients, whereas an increase was demonstrated in diabetic nephropathy patients. The
percentages of glycosylated hemoglobin increased significantly in diabetic and diabetic
nephropathy patients. No changes were seen in serum complements 3 and 4,
malondialdehyde and glutathione concentrations in diabetic and diabetic nephropathy
patients. A significant increase in serum catalase activity was demonstrated in diabetic and
diabetic nephropathy patients. No change was observed in urine microalbumin concentration
in diabetic patients, while a significant increase was seen in diabetic nephropathy patients.
Urine creatinine concentrations in diabetic and diabetic nephropathy patients showed no
change. Albumin / creatinine ratios showed increase in diabetic nephropathy patients. No
change was observed in albumin / creatinine ratio in diabetic patients. It is concluded that
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diabetic patients demonstrated hyperglycemia, an increase in the percentages of glycosylated
hemoglobin and catalase activity with an associated no changes in serum complements 3, 4,
MDA and GSH. Diabetic nephropathy patients showed more profound biochemical changes
than diabetic patients as reflected by hyperglycemia, an increase in serum urea, creatinine, the
percentages of glycosylated hemoglobin, catalase activity, urine creatinine and A/C ratio with
an associated microalbuminuria at the different age groups. Serum complements 3 and 4,
MDA and GSH remained unchanged.
KEYWORDS: Random blood sugar, serum urea, serum creatinine, MDA, GSH, Catalase,
HbA1c.
INTRODUCTION
The term diabetes mellitus (DM) describes a metabolic disorder of multiple etiologies
characterized by disturbances of carbohydrate, fat and protein metabolism resulting from
defects in insulin secretion, insulin action or both. It is a major worldwide health problem
predisposing to markedly increased cardiovascular mortality and serious morbidity and
mortality related to the development of nephropathy, neuropathy and retinopathy.[1] Three
principal types of DM are recognized; Type 1 DM(T1DM), Type 2DM (T2DM) and
gestational diabetes. T2DM is characterized differently and is due to insulin resistance or
reduced insulin sensitivity, combined with relatively reduced insulin secretion.[2] Due to
increasing obesity, sedentary life style and dietary habits in both Western and developing
countries, the prevalence of T2DM is growing at an exponential rate. The increase in T2 DM
is also seen in younger people and in developing countries and estimates in the Middle East
and Africa revealed that the prevalence is high and set to increase dramatically during the
next 18 years.[3] The etiology of T2DM is not well-understood, although associated health
risk factors are recognized; for instance, a family history of diabetes age over 45 years, race
or ethnic background, metabolic syndrome (also called insulin resistance syndrome), obesity,
hypertension and history of vascular disease such as stroke, abnormal cholesterol levels and
history of gestational diabetes.[2] Diabetic nephropathy is a major long-term complication of
diabetes mellitus.[4,5] It develops in more than of 40% of patients in spite of glucose control.[6]
Oxidative stress has been considered to be a pathogenic factor for diabetic nephropathy.[7]
Hyperglycemia is believed to activate oxidative stress resulting in proteinuria.[8,9] It is
suggested that increased oxidative stress through reduction of plasma antioxidants and
increased lipid peroxidation could intensify mesangial cells susceptibility to free radical
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injury.[9,10] The biological systems living in aerobic conditions are exposed to oxidants.
Generally, these oxidants occur in two categories consisting of paramagnetic free radicals:
reactive oxygen species (ROS) and reactive nitrogen species (RNS). ROS is a collective term
used to describe the chemical species that are formed upon incomplete reduction of oxygen
and includes superoxide anion (O2−), hydrogen peroxide (H2O2) and hydroxyl radical
(HO•). All these species are able to initiate or mediate many enzyme- and gene-dependent
reactions in both physiological and pathophysiological processes. Overproduction or
deficiency of ROS and/or RNS may result in impaired homeostasis and associated pathology.
Thus, it is widely believed that multiple pathogenic mechanisms involve disequilibrium in the
redox balance as the final common pathway.[11]
The aim of the present work was to study the role of oxidative stress and some biochemical
parameters in type 2 diabetic nephropathy patients.
MATERIALS AND METHODS
Type2 Diabetic and diabetic nephropathy patients
The study was conducted on 10 type 2 diabetic and 15 type 2 diabetic nephropathy patients,
their mean ages (57-68 years). The diabetic and diabetic nephropathy patients having
microalbuminuria or elevated serum creatinine were randomly selected from those attending
the Al-fajer laboratory at Abdalmajid private hospital. The information about the age, the
presence of hypertension and having treatment were documented from the patients.
Control subjects
For the purpose of comparisons, 7 healthy controls subjects comparable to diabetes mellitus
and diabetic nephropathy patients in respect to age (57-68 years). The controls were selected
among subjects who were apparently healthy in terms of being non-diabetic, with no other
endocrine disorders or metabolic kidney diseases and were free of acute illness or infection at
time of sampling.
Collection of samples
Collection of blood samples
Five ml of blood were obtained from patients and control subjects by venipuncture, using a 5
ml disposable syringe, 3 ml of blood and dispensed in a gel tubes and centrifuged at 3000
rpm for 10 minutes to collect serum. The serum was divided into aliquots in Eppendorf tubes,
stored in deep freezer at (-20◦C) for measuring random blood sugar (RBS), blood urea, serum
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creatinine, complements 3 and 4(C3,C4), catalase, malondialdehyde and glutathione. Other 2
ml were collected into EDTA tubes for measuring HbA1c.
Collection of urine samples
Urine was collected two times by spot urine collection. The urine was collected into sterile
cups without any blood or urinary tract infection.
Determmination of biochemical parameters
Blood glucose, blood urea, serum creatinine and Glycosylated hemoglobin were determined
using kits. (Roche- China).
Serum malondialdehyde, glutathione and catalase were determined using ELISA kits.
(Bioassay Technology Laboratory- China).
Complements 3 and 4 was determined by radial immunodiffusion plate (LTA- China).
Creatinine, microalbumin and protein detected by urine test strip (Human- Germany).
RESULTS
Figure1.1 demonstrates that RBS increases significantly (p<0.05) in diabetic and diabetic
nephropathy patients as compared with the healthy control subjects. No significant (P>0.05)
change is observed in serum urea concentration in diabetic patients, while a significant
(P<0.05) increase is noticed in serum urea concentration in diabetic nephropathy patients
when compared with the healthy control subjects(Figure1.2). The results of serum creatinine
concentrations in healthy control subjects, diabetic and diabetic nephropathy patients are
shown in Figure 1.3. No change is observed in serum creatinine concentration in diabetic
patients, whereas in diabetic nephropathy patients, serum creatinine concentration shows a
significant (p<0.05) increase when compared with the healthy control subjects. The
percentages of HbA1c increase significantly (P<0.05) in diabetic and diabetic nephropathy
patients in comparison with the healthy control subjects (Figure 1.5). Figures 1.5 and 1.6
demonstrate a nonsignificant (P>0.05) change in the serum complements 3 and 4 in diabetic
and diabetic nephropathy patients when compared with the healthy control subjects.
Figure1.7 shows nonsignificant (p>0.05) changes in serum malondialdehyde concentration in
diabetic and diabetic nephropathy patients as compared with the healthy control subjects.
Serum glutathione (GSH) concentrations in healthy control subjects, diabetic and diabetic
nephropathy patients are shown in Figure 1.8 no significant (P>0.05) changes are seen in
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GSH concentration in diabetic and diabetic nephropathy patients as compared with the
healthy control subjects. The Figure1.9 demonstrates a significant (P<0.05) increase in serum
catalase activity in diabetic and diabetic nephropathy patients as compared with the healthy
control subjects. No significant (P>0.05) change is observed in urine microalbumin
concentration in diabetic patients, while a significant (P<0.05) increase is noticed in urine
microalbumin concentration in diabetic nephropathy patients when compared with the
healthy control subjects (Figure1.10). Urine creatinine concentration in healthy control
subjects, diabetic and diabetic nephropathy patients is shown in Figure1.11 No significant
(P>0.05) changes are seen in urine creatinine concentrations in diabetic and diabetic
nephropathy patients as compared with the healthy control subjects. No change is observed in
albumin/creatinine ratio in diabetic patients, whereas in diabetic nephropathy patients,
albumin/creatinine ratio shows a significant (p<0.05) increase when compared with the
healthy control subjects(Figure 1.12).
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DISCUSSION
Hyperglycemia results from defects in insulin secretion and insulin action or both. Type 2
diabetes mellitus is characterized by insulin resistance in peripheral tissue and a defect in
insulin secretion from the beta cell of the pancreas.[12] The chronic hyperglycemia associated
with diabetes mellitus is due to derangement in carbohydrate, fat and protein metabolism.[7] It
can increase oxidative stress which has been considered to be a pathogenic factor of diabetic
complications including nephropathy.[13] No change was observed in serum urea
concentration in diabetic patients, whereas an increase was demonstrated in diabetic
nephropathy patients at the ages of 45-80 years. Bamanikar et al. (2016) demonstrated that
out of 100 diabetic samples, 18 had high urea level. They showed that poorly controlled
blood sugar levels would cause increase in serum urea levels thus increasing the chances of
the patient suffering from diabetic nephropathy. The duration and severity of diabetes
strongly correlate with serum urea levels.[14] The increase in serum urea concentration in
diabetic nephropathy patients in the current study is in accordance with other studies.[15,16,13]
Bamanikar et al.(2016) reported that an increase in urea level is observed when there is
damage to the kidney and the increase in blood urea level in the presence of hyperglycemia in
diabetic patients indicates damage to the kidney. The findings of the current study indicated
no change in serum creatinine concentrations in diabetic patients. Serum creatinine
concentrations increased significantly in diabetic nephropathy patients. Creatinine is a waste
product in the blood formed by the normal breakdown of muscles cells during activity and
the healthy kidneys filters creatinine out of the blood into the urine.[17] When kidneys are not
functioning well, creatinine levels build up in the blood, since creatinine is an indicator of
normal functioning of the kidney and its increase in the blood indicates kidney
dysfunction.[18] Anjaneyulu and Chopra (2004) reported that the increase in serum creatinine
in diabetic rats indicated progressive renal damage. the percentages of glycosylated
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hemoglobin increased in diabetic and diabetic nephropathy patients. No changes were seen in
serum complements 3 and 4 concentrations in diabetic and diabetic nephropathy patients.
Nikolova et al. (2004) found that serum complements 3 and 4 levels were within the normal
range in diabetic nephropathy patients. On the contrary, Dezayee and Alnakshabandi (2011)
demonstrated an increase in serum complement 3 in type 2 diabetic patients with a decrease
in serum complement 4 as compared with the healthy subjects. On the other hand, There is
evidence that complement may be involved in susceptibility to and progression of diabetic
nephropathy.[19] No changes were observed in serum malondialdehyde concentrations in
diabetic and diabetic nephropathy patients. Human body possesses natural antioxidants to
control the level of reactive oxygen species by scavenging them both enzymatically and nonenzymetically.[20] In addition to the naturally occurring antioxidants, the antioxidant activity
of drugs may play a role in ameliorating the oxidative stress induced renal damage during
diabetes[21] and good glycemic control could be supportive and beneficial in reducing effects
caused by oxidative stress.[22] Serum glutathione concentrations show nonsignificant changes
in diabetic and diabetic nephropathy patients.). Glutathione can maintain SH groups of
protein, detoxify foreign radicals and also act as coenzyme in several enzymatic reactions 23.
The results demonstrated an increase in serum catalase activity in diabetic and diabetic
nephropathy patients. These results are in agreement with those obtained by others in type 2
diabetes mellitus with or without nephropathy.[7,22,24] Catalase acts as main regulator of
hydrogen peroxide metabolism. It catalyzes the decomposition of hydrogen peroxide to water
and oxygen.[22] The reason for increased catalase activity can be linked to a secondary
compensatory activation of the enzyme.[24] The microalbuminuria levels were shown to be
higher in complicated cases.[25] The development of vascular complications in diabetes
correlates with the intensity of hyperglycemia and the high intracellular glucose
concentration has been suggested to be a prerequisite for the development of structural and
functional changes in the kidney.[7] The cause of microalbuminuria may be attributed to a
defect in the glomerulare membrane filtration. The results of the present study showed no
changes in urine creatinine concentrations in diabetic and diabetic nephropathy patients, It is
assumed that creatinine excretion rates are fairly constant during the day, as long as the
glomerular filtration rate (GFR) remains constant.[26] Diabetes affects the kidney in stages
and at the onset of diabetes, the GFR becomes disturbed.[27] Diabetic nephropathy occurs in
conjunction with hyperfiltrative period in which creatinine clearance and GFR are high.[28]
followed by a gradual decrease in GFR that leads to kidney failure.[29] An increase in albumin
/ creatinine ratios was seen in diabetic nephropathy patients, Manjunatha Goud et al. (2010)
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showed a significant increase in urine albumin / creatinine ratio in diabetic cataract patients
without nephropathy and in diabetic cataract patients with nephropathy. The urine albumin /
creatinine ratio is commonly used as an index of albuminuria.[30] The presence of
microalbuminuria in type 2 diabetic patients is an important predictor of progressive renal
failure.[31]
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